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[0 0 0 1 1 
[0 0 0 2] 

J^.XMtiX^^^o 
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mm 2 0 0 3 - 0 7 0 7 2 1 ^- v : 3/ 

>^ A6tJ## ^ ^tSX {ifttf L . M A Pel <7)^i^pH^ < ait L -C V K i6 (i 

mmmm^^Lx\^^^ctit^ n-i^ -^ h^«75^~ArB^c7)>amj^<i:<7)^^Di4^is*;) 

[0 0 0 4] 

^#^f tCMi-^*^#f{±gticm#'<Jl^^tL-rv>^o 0#'< i±. ZMP (Ze 

ro Moment Point) ^#^f<7)^^JS*IJSli<7)aiE^ LTfflv^Tv^^o ZMPirJ:^ 

[0 0 0 5] 
[0 0 0 6] 
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-t>-9-7:»^^@£f5$tL-cv^^o >i^'b<7)-t>-9-<;o^tmfi{i> A/D^?^^n-ro4^ -7 

[0 0 0 7] 

o 

[0 0 0 8] 

Miomir Vukobratovic^ "LEGGED LOCOMOTION ROBOTS" (mm—UmM. r# 
[0 0 0 9] 

mm:^m^ Lx^tt^ mm] 

Lt^cO. ZMP^mffl-b>-9-«aL/i«9 LXLt^m^^^h^o 
[0 0 10] 

[0 0 1 1 1 
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[0 0 12] 
[0 0 13] 

^:^m^j:mw^mii^x^^^>^-y-^ vuTi-^y hx^^o iiii(i> 
mmm. i5 tt n -7 h ^g<7)mm ^ ^-r -e* ^ o 

[0 0 14] 

H 1 J; ^ n.-K-y 1 -p^^fR^zi y y 2 (Dn'^<D\^Lm.KW^ 

> ^wtE.(D^>^^n^-r^mnxhho jty^Tt^^^v^-ciwiDo ) o 

[0 0 15] 

-7 h 3 "irMlR3-ttl 0 1^. IfMlnli'-yf^tt 1 0 2 i: 

. ■irMtnn-;u# 1 0 3 tv^^ 3 gfiJgtrWLTv^>2)o 
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#®l 2 0 0 3 - 0 7 0 7 2 1 ^- v : 6/ 

[0 0 16] 

mm%n^-)i-m 1 0 s ±M3-m 1 0 9 1. mmm^y^^ 1 1 0 
mm3 -mi 1 it. ^-^rm^y^mi 1 2 ^mmu^-)^^i 1 3 

[0 0 17] 

tfz. imw^^=- y y 2 (i. 1 0 4 i:. wm^^-fx^m 1 0 5 

'fi^l^a-^ 1 0 6 3 gSJg**1-'2)o 

[0 0 1 8] 

. J^MgDii°y^^6l 1 6 I^WIpn-;i/tti i 7 ^Mlffl^°y^ttl 1 8 t 

. ^-nmm^y^n l l 9 /^-tMlnn-^i/^ 1 2 0 2 1 i:-e«ii£ 

$tL^o :*:0J*lfl»4'-e(i. 1 6 t I^Mt^ n - i i 7 0^,-^. 

[0 0 19] 

m±*|g:fil i-tL(i\ n .-K h 1 LT(±. ^ftT^ 3 + 7X2 + 3 + 6 

X 2 = 3 2 gSiS^^I-^-r ttc^^^o ^^fiL. >^ > hfpjtton 

[0 0 2 01 

;i> i <h . 2 ^#^f v> d L xm^UM ^fxo^t m(r>mmi)- h 
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^-v: 7/ 



[0 0 2 11 

[0 0 2 2] 

«^^^1-^^ll-e^>^o 113 H^i-ct9 timv>^T-A{i, -:x--ifA:^^l3 

W)mizKmL'cmmmm^mmmm.^^^^^mm^'j^-)^2 0 0 r^^ 

o.a--^' 3 5 OcolElll^n.i^ -;/ h^S 1 <^^#1^Pili!j*$ij14p-r^ilWJt®^ v 
jL-;l/3 0 0 i:t:me£^^'6o 
[0 0 2 3] 

V ^ - ;^ 2 0 0 . ititf iJ »f ^^it^Ji M 1" ^ m'^mm. ^ m^iir 
^CPU (Central Processing Unit) 2 11-^. RAM (Random Access Memor 
y) 2 12, ROM (Read Only Memory) 2 1 3 WSPfiB'It^g (^^- K • 

^y^^ • K^-f yii) 2 1 4#t?it^$tL. ^v^-^n^i-ege^itL/i^a^ 

[0 0 2 4 J 

^<^S#$W^v:x-;V2 0 0(i. mi^XtimW2 5 1 56^'bA;'J$tL^®^tT•' 
oT. n.i^--7 h^e i<7)ii;i£(7)^tf^^ffl^;£^^-t^„ mitxtimm.2 

5 1 {i. -e^Jx-tf C C D (Charge Coupled Device) iJ ^ "7 iW^Mx.Xii ^ . t. 
[0 0 2 5] 



tBlE#2 003-3110721 



mm 2003-070721 



^-v: 8/ 



[0 0 2 6] 

-yi<7)mmmm ^ v ^ - ^v- s o o (i . u^t' y h mm i <r>^MW,mMW} ^mmir 

^ C P U 3 1 1 R AM 3 12. R OM 3 1 3 WSI^fe'lS^S (^^- K • t"' 
^7.^ ' V^4rm) 3 1 4^t:-«sK$tL. ^ v.3.-;n*iT-ge.^*$ L;t:^JiLa^ 
^f9-<h75^'T'#^?tei£i!jM<^'ltiJM^S-eab^o St^c. ^i«g|5f£it^®3 l 4 

^<Dm(DnmBm ^ sii-r ^ - <i: § ^ o 

[0 0 2 71 

i (DmmW'^^i^^ - 3 0 0 {i> HI 2 i;^ L n .-Jf 7 h 1 H:^ 

5 2, 3 5 3. 1 2 1 1 2 1 mStt^tt^t^it 

ms 5 4m<7)^u<Dmw:-^K ^"^7 • ^ y^-y (i/f) 3oi^fi-e^ 

-t>-9-<7)a<;^^^9-ii:tCJ:oT«^$tL, ^«^,-t>-9-3 5 2, 3 5 3 (i. iSS 
[0 0 2 8] 

S#$iJt*P^v^-^i^2 0 0 ^ill&$iH^^v^-;w3 0 0 {±. ^M<7)y°^ y hy 
:j--AJitr«^^tL, M^ralfi^^^^ •-f>^--7i-;^ 201, 301 ^^LX 

[0 0 2 9] 

ilEdSlJt® ^ V i - ;w 3 0 0 -e (i . S#^iJta ^ y i - ;ix 2 0 0 e J^tk $ fc^f 
^3*). CPUS 1 l(i. S%W^^VJL-;U2 0 0 7&-f>Jg^$n/:^ft!ll^JSD/; 
ir^mt^o -g-LT. CPU3 1 1 ti. mm^ttfzmi'f^-^^ -yi^^U^X. &U 

mm. zMPfiii. 'ft:#atft. ±^mm. mu7K^ii.mRz/M^mi:$^^-r^t 
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5 0 izi^^ir^o 
[0 0 3 0] 

tfz. C P U 3 1 1 (i. ^^-b>-9-3 5 1 (T)^;':^-^^^ d: O -y i co 

3 5 3(Dihi3m^^zj;: tj^TO^- y h 5 RyL:fymmxii^m(^^^-rti<D^m 

m'r^^t:^^'::^^o Mt'> CPUS 1 Hi. ZMPjiM7&^^#tcZMP^^IIJt 
[0 0 3 11 

^/c. iII&tlJ^^yj^-;i/3 0 Ofi. S#$lJ»^v^-;W2 0 OtcioV^-C;^^ 
^®^v^-;i-2 0 0 tcigfi 9 tc:^oTv^^o <^(7)J; 9 LTn.l^-y h^ft 1 (i 

[0 0 3 2] 
[0 0 3 3] 

L<D,^mA^±mtLfzt^. wm-t>-9-i oo(i. mf±.mm (m&w ^m^. 

OC>iSBE^(7)TM1HiJ=^#JE-r^#i±S5*t2 Ot. ^^^rv^i^lO tm)±.Un2 
[0 0 3 4] 
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^-v: 10/ 



(DmMz^m^ti^^imir^mim2 2^m± (^^) -r>2>«ihgi5i:^>2>o 

[0 0 3 5] 

. :i(Dm.^m-^izm^<nj±t)^^hzMpm-^mw^ti^o 

[0 0 3 6] 

tL-etLlo-foM-t^-if ^l^tt-Ci^ffigBl l;6^^«^$tL-ci3«9> i<7)^JESBl 1 
[0 0 3 7] 
[0 0 3 8] 

^-r-v7^A 1 oo^Wfiff^^^t^^tL. i¥i^^i 2 ^mj^-tho w^^i 

[0 0 3 9] 
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^-v: 11/ 



{i> ^\-tim-iM^ti^mi'l^i^2 1 i*fm2 10|*|f|5<7)q3^g|5^tcges$n^' 
^^yyA 1 OO^ffigRl 1 ^#i±-t-'5>IEIA#^2 2 i:. m^#2 1 ^IEm#2 2 

0 0(i. #JEM#2 0 ^^fhL-C^i>;^J;^)^^Snx.'??n^i:. mi'fi^2 l:^^m^i^2 3^ 
^LTlEilj#:2 2 tC!5'i-;^^fEiiLTi^»l#2 2:^^V^^yyM.l 0 OigEE^K 1 1 
^#flEL. Mtw^^'f^'J^^^^Jnx.'btt^i:, ^t^^#2 1 ^ -7 9 A 1 0 1 

[0 0 4 0] 

^ti. mW}^2 2 ^rt^{ci8&^i6^ ^ <b7)^^-ei ^ J: 9 lc^?lB|;6«ffM$tL7tJiMm 
[0 0 4 1] 

z<7y^i^^2 i(Dmnm<D^u (mum) 2 1 c^m<onmmi<zii^-y.3 0 

Oi^'&fl^ 3 1 t -i.i^'^gB 2 1b Tj^^f^^ $ tL. V4^yyA10 <7)#EB ^ 

*?l±^tg^12:mtcr. ^(7)|^'^g|52 1 hty-y.3 0(D\Hmizmfhftfz^.^^ 

3 1 ti)m±^ttx^^^o ^{^#^2 i<7)Rj^g|5or?ip^2 1 c(±. nti^mm^ 

-Y-7^A 1 0 i<7)rBlt;rm3z!i-r^ J:d=^B'f^<7)^>-7^° (mm ^^yL. "r-y^ 
3 0 O^^-g-IHJ 3 1 \z^<D^mz^ i9^^T/6^^o/ct>cSt^oTv^^o 
[0 0 4 2] 

□^2 1 c /6^^y'-r ^-7^ A 1 o<7)j9i^^i 2 tirai-^ t-e^-^ 3 0(7)i*iiBijM 

^<^#m5-eiif^izEi-'2>W14#^2 3 ^^L-CIE»|#2 2 ^^?JE-r^o B^a<^#m 
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U 1 1 l^#tiP ^ i ^ mj^ ^ti. y-{^yyAi 0 <Dmf±^ 1 l coM±^M. 

A 1 0 (Dms.^ 1 1 J: «9 ^(Dum^i^ ^ < . ntj^'nm ^ ttr ^ . seesp 1 1 ic 

{iff JE:^ ^#jtra-e § ^ v> i 9 'fc^^ ^ ^ o r v> ^ o 

[0 0 4 3] 

<7)^^2 1 alc|Eij!!#:2 2 ^^^tK^$:}x;5)o tfz. mi^i^2 1<7)J^M<^HS|5^® ( 
[0 0 4 4] 

^tcKS^ttr. ^9 LT#l±m-t2 Oi}mY^W2 1 t O 2 mffiigi $ ttTv^^ 
o -<7)|g»)#:2 2{i. S{^#2 lC>^gPl^M±lcf5tt'btL/c^g|5 2 1 atc^^$ 
^^mU2 2 at^ ^^\yyA \ O^OiSJEEgpi 1 K^^L. m^-^^U5^^^ 

2 2<Dmm2 2 bfi. ±mLfzmi'^i^2 i(D[^uco^^U2 1 hK^^-^fzfmt 
mW)i¥2 2:^mi'fi^2 1 i^z^m^ft^o 

[0 0 4 5] 

mi^i^2 1(7)^^2 1 alZ^m^fifzmW}i$-2 2<7)mU2 2 ait. mi'^i^2 1 

(D^U2 1 a\H^v4^yyA 1 0 <7)nj±m tu^i- ^if\^^zmmL. mm>2 2 
hi>zx^)mj±^i i<DWs.m^n!±ir^o ^mm<^MWJzi^\^^xa. mw}i^2 2 
(Dmu2 2hii. mu2 2 aiz—mizH^m^iifzyyyi^'^^^^h^j:^). 
2 2 b<7). m&u 1 1 <7ywj±Mizm^. wj±i'^M<Dmii. y^^y^j^i o(d 

mj±u 1 1 t±m^xw^m~Mvtx\ ^(ow.m^mj±u 1 1 <ou'^x 19 ^^^/h 

o 
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[0 0 4 6] 

75^1Eill# 2 2 Olf g|5 2 2 b ct (9 ^^/J^ ^ < . P^'mmW}it^ 2 2 Ol*^ 2 2 a X 

mmimir^mm.u<Dmt<Dm.^^^^m^-i>>^^^io. mm^2 2i<zn 

■r^£^m:^^^j:<. Ltz-/)^^Xmm-t>'ir 1 O 0^?iM<l:^lll'i)^i:75^^T"§^o 
[0 0 4 7] 

W14#2 3(i. ^{^#2 1<0^S|52 1 a IES!)#:2 2<7)^S|52 2 h tiz^ti 
-etL#^L. |g»j#:2 2 0^2 2 b ct ^mm'/Zfm^tlfzmU2 2 a ^^ffltf 

, itttiJ: 19. IEi!j#:2 2 75^^^M^-7 9A 1 0(7)mJ±Ul 1 ^ifl±1-^o 
[0 0 4 8] 

5*14#:2 3 ^:^fW2 1 0^gP2 1 a i:OKtC{i7 y v-v 2 G^i^^tt^ 

#2 3;6-'b^0fWi^#fi=^^tt;t:i#^t;{i. ^^^^m^^C^-^mm'^^fziO 
. 7 •>^>^ 2 6 ^i^lt'S^ t-e^g|5 2 1 a lli3tt'2)#**:^tS:^-<i:-C-\C^#* 

[0 0 4 9] 

>r^-?:\ SfW2 I tV4^yj^ 1 0<Dm^U\ 2 OPB^tCfi?¥l4#2 3 
[0 0 5 0] 
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»l#:2 2 0t)-r^-'5rif#14(7)'^'fbt3<t 0^ ^ 4 ^1 y J-^ \ ^ (Dm±M^ \ \ \:-U^X 
■k § ^j:^m-^^7f}^7!)^^m^-^^i> *) > r-Y -7 ^ A 1 0 O^^ti^JS < i 1 75^^^ .6 o 
[0 0 5 1 1 

<-r^ztx\ ?f ttfr 2 3 ■^mjf^i<zmii.ir:hm^<^^m^^^^ t :^^x § . ^ 

[0 0 5 2] 

^^W2 lc7)r^p>^2 1 c ^m^<7)#m-e^M-V^^A 1 0 
pTH^i:^^o fiP^. M/s-^o;^ h n-^{i, #Mtc>tt LrH&Jt^^J LTv^^<7)-C\ 
^□j^2 1 c 1 0 ^^^$-ii-aiS^i^filcMLTg£tt^Pf.F^<7)rfl 

Pi * ^ - i: ^^-e § ^ o 
[0 0 5 31 

-^^mwmiimt\^^do l/zt&^^ot. ^^ffi^^^r?^p^2 1 c a:^-r-V7^ 

EEt; mi^m ^ tL^ J: 9 tc^t-;^j ^ mtU-T -5. C <!: § ^ o . 
[0 0 5 4] 
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^-v: 15/ 



75^m^'tt^^-r'i>M^-<-;t^^fflv^^i:, #m(cM1-^^ h ^-^?{i|5M##fi^cit1- 
^^LT#m^;|ttfcitri. */i-^<7)lHf*-e^tf^fr2 l<^rfBPi^2 1 c^V^^ 
[0 0 5 5] 

}^i±tm Lfz^M-t 1 0 0 i:m&-r^ v^^y^^io. m^m^ 2 2 . s 

fp#:2 K ;?5.WI4#^2 3 (±> ^-7.#:3 0 Oft^tl^*!) ^ ttTv^^o ^->^'fr3 
Oti. @S^3 0 a t;^/-^~-3 0 b t;^^"^^ f9 > El^^SS 0 a lC(i^M^:7^A 

1 0 76m#tt h^^o r^^y^Ai 0 <7)i¥i^§l5 1 2 <5D^?JEW 2 0 lb o^m 

[0 0 5 6] 

L/C J: 9 iS^M -V 7 ^ A 1 0 (DmS.^ 1 1 <7)#i±M1IiJ±mgl|j#: 2 2 
mm^tL. IIKI*#2 2(7)^2 2 bt3(±Wtt#2 3;{>^'^^$n. 5¥l4#2 3 <7)^ 
fp#:2 1 tc^1--?>#J±H(i7 y v-^ 2 Mt^^ IIKi*#2 2RXf^w- 

t4#2 3 ^H&a^ J: 1 tc^f1^#2 1 ;6^'S£«^ti. mW2 1 (D^U 2 1 a y 
2 6 tl^^^tL^o ^<7)^Pt-C\ ^^^#2 1 cOiJ'-Vf A 1 0 tm^-t^ 

fifz^^\>zwium2 1 c>e>^'r-r-v7^A i ot3^^-r>i>r^Ps^'fc'^ J^dp^^tt 

^ o 

[0 0 5 7] 

-eUT. ^-r-V:7^ A 1 025.0'W^#2 1 <7)jiH{i:^/^'- 3 0 btcio-C^H 
ttL, i<7);^y^-3 0 b(i@^^3 0 ali@^$tL.5.o 3 0 b 3 

hi)-hm\i!^-f^Xo \z^^^mzMf^ ^ tL. ^\m- h <7)Wm^^tt '2>«5t ^ ttr 
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[0 0 5 8] 

1 2 t;JE^^tLTv^^^i^^^i-o 
[0 0 5 9] 

EI 5 ic^-t J; 9 l^fi-t 1 0 0 tC;^1~:':/6^~'f«$tL-ri3'b-f\ ^*fW2 1 
T&^^^J''^ ^ 7 7 A 1 0 /i*^ lb ^IPi L fz^Mi)^ h . :^MtiP 0 6 ir^f <fc 

#ra*t2 o<^^f^#<7)^P)^2 1 cti, r^-v>'9A 1 0 <7);f:i^*i5 1 2 

t;^i-^iT-^-f -^'^^A 1 0liJ-v'5r-;^'^3 0 f*I ^rJUftl-^^o 
[0 0 6 0] 

t> #fp#2 i;{>^^^-f-V:7^A 1 0<o*¥mMt^ia-:5X;^l^t^ff^tLT±#L. ^ 
nt3#v>W14#2 3 7&^^IE»#:2 2<7)Mg|52 2 b^±:^ (#ffiMfy:^f6]) liflPt± 
tf^o f), IEt()#2 2 (^SbSB 2 2 a;6^^^tfW2 1 (D^U2 1 aF*l^#l± 

BfiJtifJS&L. 2 b56^^y^-V7^A 1 0<^^JEg|51 lO^f /±® ^^fffi-^^ 

o iJ^^i'y^A 1 0<^i®i±g|51 1 t3i5tt^tLfcM-t>-9-^'^tfy; -yi^'llll^ (m 

[0 0 6 1 1 

-etT. 3€t^^f;'::6^^iD^'?>tL, ^^^#2 ior^p^2 1 df^^^^-vy^^. 1 0 

(^i¥l^gpi 2 tr^^LrfJ«j;6^'#jJi^tL^$T% IE1&#2 20^2 2 hi3m\±. 
M=^#EE-r^*^ ^P^2 1 c;«»^^^*^-V7^A 1 0{i^^ (l±^) i-^^ttcj: 

[0 0 6 2] 

J: -r :7 ^ A 1 0 ^ FBii5^:^ifh LT^lPi l fzAfM t >^ <9 . ;5'i~;':75^^Spx. ^ nfc 

IE»)#2 2 0^gP2 2 hif^^^^-yy 1 0 co^JEgp 1 1 C0*¥EEM^#JE1-^:^ 



miE# 2003-31 10721 



2 0 0 3 - 0 7 0 7 2 1 



^-v: 17/ 



[0 0 6 31 

<7))?i^gBi 2\iZ^m'^nfzn^X'. mm^2 2(Dmu2 2 bti. i5'M-v7^Ai 

[0 0 6 4] 

0 13113^ LT-#fi^lcffM1-'5> i <!: J: , Wm-t 1 0 0 <7)^J±^ 1 1 tc{± 

-e § ^ i: * . ^ § ^j:nj±ti mi^m $ tt/cJir'^ ^ -c mm.^ > -9- 1 o o « 

i^^tL<2,C:t =^|5^lli1-'i)^<h7&^^-e§^o fip-^^ mW2 l<7)^p^2 1 c:6Wl^ 
^1 2 5¥l4#2 3(±'etL;^±^tf- t(i^<> mW}i^2 2K^ti 

[0 0 6 5] 

-f-^-7^A 1 OOJpl^gpi 2 tl^a (l±^) i"^ ^)<^t L/t7&^ Iil7tc^i-J:9 
tc. :*:«^^J<:0Wm-b>-9- 5 0 (±. #fW7 1 ^^y-:^i^8 0 tc^^-T-S) J: 9 

6 0 iiOi^-^gptl^-^ >v^lStt> i<7)7^ ^vHioV^T. ^^^#7 1^^ 

[0 0 6 6] 
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'2>?¥14#7 3 LT. W1tC^t1-^^flz:»75W^14«:^i->i> Jlll/s-:t-^ ^gfiS-T ^> 

7 1 a fijx.tf 3 ;i//^-^>l^<7)5m# 73^7-;'V-v76 ^-^fttX^m 

L. ^*<^fr7 1 HiPx.«bnfc^'1>;^l=&IEi!)#7 2tcf^ii-r^J:9t^LTt^;i)o 

. tTt. HI 4 7!;MIII 6 ic^i-$q < , m^^^^mmLX tiiiih^A.-Ci) 

^ o 

[0 0 6 7] 

mtcJ: ^^f^#:7 1 (Di^.^U7 1 b 8 0(D^.^m>S 1 tC'^^LT^ 

[0 0 6 8] 

liimLfzWm2 002-07319 8 <7)0^#ffl#;S:LF|llMt^fSm<^n .if ■;/ h^go 
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[0 0 6 9] 

I118(i. ±f£#II2 002-07319 8 (DmmmRlf mm \>Zt^m<DU y h 
::L=. y h 5 R/LOJE-i-l^-^-^h^-etLii^^tL^JS^m^-l 0 1 0 i: . Z.<D^^U 

*ti 0 1 otcM^Brtgtc:^i9#tt^tL, j^MHii:^^^^tL^j£jggi5#i 020 

[0 0 7 0] 
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m^i 1 0 0 t^yu^i^yji^ • <5^--r;n i 3 ox-^mir:h<Dii, #m-t>Ht 
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KMJZ^Lx±.m'^z^i-k<Dm7^m^i&ui o 2 4:^mf^^fix\^^^o m^m^mu 
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mm^ 1 0 2 0 ^ts^t--^) «! t T^^^-e § 
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ii^mtiizx^x^ ^mmi 0 2 oit^'^uui o i oic^ttr. ^^^^i^^i^h 
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L/2(^-r\ ^mm^l 0 2 0<7)igib(7)#§^;6^~/i.^^<. ®^co|&^^«-t-^i<!: 
i3^X-^ho ##m-t>-9-l 0 1 6<7)Jp-V'; ^U'-va >(±. ^^gl^^t 1 

0 2 0 H ^:^J :^^^'f^ffl L T V > ^ v ^;|», -e^f 9 - <!: tSi^'T i ^ O T% id^f^ # 9 ^ 
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tfz. mmmz^M-ty^i o i G/^^^jsj^wi o i o-/)mmLxy^^:h<Dx 

. JS.Jt^*t 1 0 2 0 izm h i)^(r>mMii^1mi:>'^ fzm^X$> o T ^ . C O^^t&^'W* 

tmz^ mmmmi^x^c{z<\^^o 
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(omizm^fhfitzT. }- y/^-^mWiLxii, i^m-t^-^-^^^T^At/T^^wij-ei^v^ 

[0 0 8 41 
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mM-t>'^<D^m'^m±^^ ^ t:^^x^ ±^Lfztn<. :^^m<D^m 

n&mii^z:;^h y/mm'^Wfz'^. y^mm:^^Ji^m.^flfzi>(DX 
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. m^ui 0 1 2 76^^^i/^ i 9 ;^je.jgt;:^f)#tt-c^). ^m(7)mm<Dfzt>^i,zx n 



mtE# 2003-3110721 



mm 2003-070721 



^-v: 24/ 



[0 0 8 61 

mW'&MR.L ^j:^^mm is v>r ^o-^ jet^^xh^-c ^) ^ ^ <b a^i^^-e* ^ o -b^ij ^ 
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0 1 4 ^-^vTC. 10 15 110 0 m^HIj^^^. 1 1 1 

0 ^nmt. 112 0 inn^m^^. 1130 1140 m 
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